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C h t m  Carpodon (Chemnaa) hasspamdBarium axrate (CAS No. 6865-356) 
under theE W sHigh Prodwtion Volume 0hgmm.  Thisdoclrment provides the 
Test fIan and s h e s  of exi dafa for this;~~. 



C b mhas vaiuntovily cammitted to participate intheEnvironmcmbl Mectioa Agmcy's 
@PA) high praductionvolume chemicalsIHpV) challengeprogram,toassess the health and 
environmentdbawds, irrcludjng wle#ed physical chemical charaderistics of barium stearake 
(CAS NO,6SS-354). 

An wdWian of the availabled m and pro& testplan are included in this dimmat. As part of 
this evaluation9data ticnndissociation produets was u d  to fulfill m emdpoiifw the sponsored 
su- RdbUst suznmariesf~ barium sttarate and dissociation productsare providedin 
A p p e d i  I .  

The objectire of this itwit plan is to evaluate the availabledata and&ternrim what additionalbats, if 
any, rn ncededtoadqwtety chamc-tethephysical pmpmies, e n v h a w  We,and h-
heat& and envimmeatal&Tects of barium stmate It is p m p dthata d d i n a l  studiesbe 
cohductedas shown in Table 1. 



Tabte 1: AVAILABLE DATA FOR BARIKM SlTARATE 

Not F C ~ * =due tO Uemlid natws ofthe suhstancc 
NotmbmP*Lffie subtmx readily & d a t e s  
Not &mmt***= Based an the low water solubilityof trarium stearate,dx:ishatedhi patitian 
cwSkbt ParMuq?&mateand theUghpartitione0p~fIbcientafsteglic acid, a dwmkdqhiatea is  
propwed 

Tesr=Testingb 
JWhitd-Valuc cabktsdusingW I W  

M u m  starate is a solid maten'a1used asa lu tKiavr t /v ingaid in PVC compoundiag. 

&@ EVALUATIONOFE X I m G  DATA AM)PR#3HXEi)TZST8NG 

One key chmxtmisticof basium steamte is that it d i i y  dissociatesfnwn arr ionpair into fkc 
metal trcwi fiee acid. Barium stewate is found asa partially dissociatedproduct in$le ambient 
eslv- (i-e,dpH), Dissoc- is a m 1 M e  processand the portionofdissociated 
saltpnseatisdepeardicntonthopHaadp~(ttn:di~iat"ron~X~histhepHatwhicA 
50% dissociationoccurs. In the Iow pHenvi#wm& ofthedigestive hgct (e.g, pH 14)m p l e t c  
dism&tim will war. The transportand biwr~dlabilityof themdals and acids arem n e d  by 
their soWlity inen- d m andbiobgid fluidswhich isd e k m n i i  by avimmuxtal 
pevamdetssucaimpH. 



Diuuociakion LFfdi~have YC: conductiexffor barium stmate and tbe results show that significant 
dimwonwifl accw at approximatelyneutral pH (i.e., representative of aquatic a d  marine 
ecosystems), while cornplde digmiation will m r  at physiolagicallyrelevant pH of the 
mammalian stomach @H 1.2) (Lezotte, F.J. and W.B. Nixon, 2002). These findings are particularly 
impartanl: in relating availabledata fir the respectiveacids and metals to support theexistingdata 
and in the fi~lfillmeatof critical endpoints. 

The dissociation mmtmt is important for two reasons, First, it determines the proportion of any 
specificacid or metal that is  dissachtcd at IIgiven pH. The frw:acid andmmspding fi.eemetal 
are often much different than the salt (ion pair) moiety in c ~ t e r i ~such as solubiliry, 
adsorption,itnd toxicity. The proportion of dissoci&ion influencesthe behavior of the substance in 
theenvironment md the bioavailablityof the:acid and metal cmStituents of metal carboxylate salts, 

Tbe dissociation oanstant indicatesthat barium stearate hirs a pKa @Kb) v a t w  (pKal) in 
neutral mp(6.706). This hdi& that in the neutralpH range,significantp W m s  ofthe metal 
~;~~boxylatr:will be dissociated. fn addition, at the low pH ofthe mammalian stomach (pH 1.2) all 
of the metal carboxylate woufd be expected to be mpleaefyor nearly completely dissociated. This 
i n d i m  that the ab-ion and my observed toxicity would be indkqrendemt fot the respective wid 
and m-1 when administmd orally, 

The dissociation constantsshow that at the pH of the stomach and at the pH of environmental 
media theh p o m t  moieties art: the ionizedfkxacid and metal. Because of thiq data ibr 
envimnmental fare, ecojoxicity, marnmaliarn toxicity of the five acid, or#hatfora simplc salt 
(e-g., the d i m  sah), can serve assump&data for the acid olrmpanent of nspeetivc metal 
arbaxylates, Similarly*under them conditions, data for themetal ion can be repnssented by fate 
and toxicity data o f  frrx: metal ion ar simple metal W (e.g., barium chloride). Therefore, the role 
in any observed toxicity for acids aml metals can be evaluated indqxdentb(i.e.,as the free: metal 
andlor hx acid). 

In this test pXm, hdissociationproducts [represented by barium (CAS No. 7440-39-3), M u m  
chloride;(CAS No. 10361-37-2) and barium sulfiite (CAS No. 772743-7), as well as stearic acid 
(CAS No.57-11-43] rnused to supplementthephysicaVchemicalm e s ,  avironmentd 
aquatic toxicity and mammalian toxicity eradpints fbrMum stcarate. 

The availabledata have been assead (weTables 2 through 5). Rdust  summdes arcprovided as 
Appendix 1. 

Barium stearrate is a solid. The bterminationof physical lutdchemicalproperticx; is limitad by 
physical star:(solid) and low water soiubility, Physical chemical propertiesareprovided in Table 
2. The melting point ofbtdtium stewate is 160 'C (NIX BiblioLh82005). A boiling paint tras 
not btm determined; theestimated bailing point is 661"C ilEgI SIMMARY, 2005). A vapor 
pressure has not been determined but it is expedad to be negligible, and is not appropriate for 
d&mWon, The modeled vapor pressure i s  7 . 5 2 ~ - ' ~mrn Hg(QWe)(EPI SUMMARY, 2005). 
Tha physical and &mi4propdm ofthe disgociirtion p d u d s  ofbarium starate anealso 
provided inTabla 2. With the ewxIjian of Mum cfr16tiCa;thedissociation produds of barium 
sttaratehave very low water solubility's. 



TaMe2: Samrrmry of Fb@d ard ChcmkrlProperty Data f'orkriam S~aaraterad 

L I 1 I J 
= Barium ytecvate is a did;detamiMtianof f i l ing  paint and vepw pressure is not appropiatc-. -. 

**=lgtamia400,000p
*** =not relevant far metaldmctal cxrmpwnds 

The determinationofpart$tioncoeflFciat, hydmXysisandbidegmWa arendr&mt for 
barium stearate due to i&low water mlubilityandready dissociation. Asdiscussed above,barium 
statmtd readily d i m k t c s  rather than hydrolyzing inw a r .  Photodegrrattationornd hgacity 
modelinghasbeen condue;tied fbrbarium stewate @PI SUMMARY, 2005). I"hep b t d q m k i o n  
Mf-Iifk is0.249 days. Level 11I kgseitymadeling imihtles M u m  searate will partitiion 
primwily tosoil andsedhat. 

Modehed partition cm&'%ieab&r barium compoundsarc low (Tab#@3) (EPI S W R Y ,  2W5). 
Hydrolysisofbarium conpounds is not relwant asthey will dissociateand ionize inwater. 
Ph modeling cannat Be canductad forthese wbstams (EpiWin resYhsare presented 
in Appmdix 2). byel Ili &gacity modeling indic.;atesdistributionto soil and weber forbarium 
chhvrickand .Barium is expectedto disuibutieprimarily to air and water. For barium 

Skmic acid basahigh partition ooeRcilent(h,AJ, 1978) a d  krw wsrta solubility (Rob,  ID, 
1966) aod is hydrolytidly stable. Phot on modeling indieiitesa M Cti&of0.5 days (EPI 

1 ATSOR (1 992) 
'~ 'r~ei i ,MI.Smith, A, ~odatnawn,PE JR [ e ~ )(20~2) 
3 IkpmmmtofHealthrcndHumaSavias,bWad lRsti~utcdOcwpetMnoiSfcqand Hcal1hI1990) 
4 H ~ J a . w i l j ~ ~ ~Cheoride(2W5) 
5 w - iM.(1W) 
6WaPfd, R.C. (1S11) 
7 ROMI rn(IW) 



SUMMARY,2005). Fugsity modeling indicsltes distributionprimarilyto soil and @PI 
SUMMARY, 2005), M c  a i d  is  readily bisdcgradabb (King, E.F.and Painter, H.A., f 983; 
Novak, J.T.and Ksrws, D.L., 1973; Ruffo, C., Galli, E.,Arpiino, A,, 1984; Urano, K.and Mto, M., 
1985). 

Table 3Summary ofEavironmeatal Fate Data fbr Barium Stwarate and Dismchtios Prodacts 

*-

Sediment 66-9 
I sec I 

*** -Bariummpm&mnot expected tobed l y  bidegjyadabl~
**** =Can not be made1edwith EPIWIhl 

Recommendrtioa: No additional testing p r o m .  

Aquatic toxicity &ata are not avil&Ie fw bariumstarate. Data are available forb a r b  and stearic 
acid, with 96 hrLC50d u e s  in fish of>500 (Hieitmuller, P.T., TA.Hollister and P.R,Wsh, 
1981) and 12 mg/l (Laah,J.M. and A.N.TMore, 1977), respectively. Ttte LC50value (mposurc 
period not specified)for barium chloridein fish is 42.7 rng4 (USEPA AQWRE databast, 2005). 
48 hr LC50values fix daphnia are;68 rn@ (barium; LeBlanc, GA.),2.81 -32 mg/l (barium suifitte; 
USEPA AQUTRE dzdxse, 2005; Khangarut BSand PK Ray, 1989) and 14.5 ngA (barium 
chloride; Bicsjnger, KFiand GN Christensen, 1972). The 96 hr EC50value for algae is 25 mg/l 
(barium chloride; Wang, W,1986). Aquatic toxicity data &r daphniaand algae are not avaitabSe 
for steadc acid. 



Reeommeadatroa: Basalon the low wlster solubility of M u m  stauit&, the high predictad 
partitian ooeffieient hrM u m  stearate and the high partition coefficientof s teak  acid, a chronic 
daphdk test is ptsylosed, 

Table 4 AqnaSZc Toxicity Dato for Brrrlum Stearate and Dkwciatioa Products 

NO^ tclevant*=£hadcm the law water soluMtimofM u m  &mh.reowfy &&dm sndhlnhd l i m  crrdfieientof 
staric acidmataquatic toxicity twtdng is not &qxiale. 
**E-m period na spccjf?sd 

Barium stem&hias a low acute oral toxicity, with LDSO's ranging h m  2506 (Cigiena Tw& i 
Mfcss:ional~yyeZabolevanip) to 3390 (Cmmptan Coqmaion, 2004) m& (rat) a d  1832 m&g 
[rnwlse) [GigiasaTruda i Pmfessiod'nye Zabolevaniya)(Table 5). Barium chloridehas a much 
higher acute toxicity,most likely due to the higher w e solubility, with values of 132to >2000 
(barium chloride dihydrate) mglkg in fsts (Tardiff, RG,M Winson, NSUlmer, 1980; National 
TatiwIogy Prsgnun, 1994) and >692 ppm (batium chloridedihyctm) inmice (National 
Toxicolsgy Pm-, 1994). Stmwic wid has a low acute oral taxicity, with an LD50value of4600 
m&g (tat;. Clayton, G.D., F.E. Clayton, 1993-1994). 

Recommendrtbn: No additional testing is proposed. 

&emdedDose Taxicity: 

Rqw&ed dose toxicity studieshave not been conducted with barium statme. However, both 
bmium &lotideand sttatic acid have k n  tested, In a 13 week stud;y of W u m  chloridedihydrate, 
mreceived 125,500,1000,2000 or 4000 ppm barium chloride in drinking water O\JBtjmal 
Toxicology Program, 1994). Time high dose mala and om high dose f k d e  diedduring the last 
week of the study. Final mean body weights ofthe high dose group animals were significantly 
lower than wntrols. W- conmpeion at 400 ppm was 305/0 lower t h  mmls. Thwe wlem 
no substan-related nmbehaviclral, diav-tar ar clinical signs. %nunphosphol~l~levels 
wete significaatlyhigherthan wntmls in bothsexes in thc2000 nnd4000 ppnn gmups. Renal 
tubule dilatation was obsizved inboth sexesofthehigh dose group, TheNOAEL was 1Wppm. 
A 13week studywasalsomndwted in mice undw the same protom1as described for rats above 
fNA4Toximlo~,Pmgmm, 1994). Sixhigh docaemales and seven high dose femalesdied. 
One male inthe 125 ppm group also died. F b l  mean body weightsofthe high dam group 
animalswere significantly lowerthan controls. Water consumption was 18% bwer than controls. 
Debilitation was obswed in high dose animals. Absolute mdhrr e M ~ eliver weightswere 
significantlylower in the 1000,2000and 4000 ppm goup animals. Muftihad todiffuse 
nephrop&y was observed in the high dose group. TheNOAELwas 500 ppm. Ina 13week 



drinkingwater study, mtswere exposedto 10,50 or250 ppm brkmchloridediihydratt(Tadiff, 
RG, M Robinson, NS Uhrrer, 1980). Animals were sacrificed at 4,8 and 13w&. No effects 
were observed for foodwmumption, clinical signs, M y  weight, hematology, serum myma, 
smm ions, gross pathology and histopathology. Water consumption was slightly d a d  in the 
high dose animals. A slight damse in relative cutred weight was observed in treated anids 
versus watrols. Increaseddose resulted in increased concentrationsin barium in liver, skeletal 
muscle, heart rrnd h e .  In a 14 day drinking water study, rats were exposed to 125,250,500, 
1000or 2000 ppm M u m  chloride(National Toxiculogy Program, 1994). There w m  no findings 
otherthan reduced water comm@an at thehigh dose. The NOAEL was 1000 ppm. In a 14day 
drinkingwatee study, mice were expostxito40,80, 173,346,692 ppm barium chloride (National 
Toxicology Pmgmm, 1994). Immasd relative surd ahlute  liver weights wwe observed in high 
dose group animals, The NOAEL was346 ppm. 

Rats fed 50 gkgiday stearic acid far 24 weeks deve1qm.I reversible lipogmulornas in adipose 
tissue (Clayton, G.D, F.E, Clayton, 1993-1994). No s i g n i f i d  pathologid lesionswere observed 
in rats fed 3000 ppm stearic acid orally for about 30 weeks, but anorexia, incneast?-d mortaliry,and a 
grater incidence of pulmonary infectioo were observed. Stearic acid is one of the least dwtive  
fatty acids Inproducing hyperlipemia, but themostm t in diminishing bkmdclottingtime. Rats 
fed 6% &&c acid for 9 weeks showed a demdblood clotting time and hyplipemia (Clayton, 
G.D., F.E. Clayton, 1993-g994). When diets con&Xmg5 to 50% s t d c  *id (as the 
monoglyceride) were fkd to weanling mice for 3 weeks, depressionofweigfvt gainwas seen above 
the 1Wo dietary level (Clayton, G.D,EX. Clayton, 1993-1994). Martality o c c d  oalywith the 
50% diet. The effects wen:less noticeable in adult mice. 

Recommendation: No additional wing ispmposwl. 

Rqduetive toxicity studies have not beenconducted with barium ~~. A reproductive study 
ha3 been conducted with barium chkridc. Ratswere expod  for60days prior to mating to 1000, 
2000 ar4000 ppm barium chloridedihydraa:in drinkingw&er (WHO Envimme~~tdH& 
Criterirq f 990).TheFe w m no signs of reproductive w developmen&llaxicity. TheNOAEL fbr 
reproductiveor &velopental toxicity was 4000 ppm. Mice wereexposed for 60 days prior to 
matingto 500, t000, or2000 ppm barium chloridedihydrate in drinking w&ex (WHO 
Environmental Health Criteria, 1990). There were no signsof q x d u d v t  ordeveIopmental 
toxicity, The NOAEL for reproductivear developmentalt u x k i i  was2000 ppm. 

There are no repaoductiveor developmental studieswith stearic acid, However, stearic acid is the 
most common ofthe long-chin fatty acids. It is f o d  in m y foods,such as beef@ and cocoa 
butter. It is widely u d  as;a lubricant, in soaps, cosmetics, packaging, deodorant sticks, 
t d p - and asa softexler in rubber. Long-termsafeuse of thissubtamx precludes the 
necessity for additionaltesting. 

Reoommend~eion:No additional testing is proposed. 

No genetic toxicitytesting isavailable forbaniurnst-. Barium chloride isnegative fbr badwid 
and m~mmaliaagemtoxicity (National ToxicologyPtognun, 1994; flossman, TG, M Molina, L 
Meyer, P Boone, CB Klein, Z Wan& F Li,WC Lin, and PLK i m ,  1991;Natiod Toxicology 
Frogma 1983). Thete are nomutagenicity assayswith stearic acid. Howe~er~stearic acid is the 



most common of the Imphain f'atty acids. It is f w d  in many forxls, such af bmf fat, and CMXK~ 

bum.  It is widely used &s a lubricant, in cosmetics, Food padcqbg, daodorant stick, 
tooth- and asa sofietlw in rubber. Long-term safe, useof this substance! precludes tbe 
necessity fbr additional testing. 

R~wrmmtadatioln:No c#lditiollal testing is proposed. 

Table S Mamslaliaa Taxicity Dab for Barium Stcarateaad D i a t i o n  Preducfs 

Negative (Werialmutation; 
in vitmducmosramrs 

Nd available 
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